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SEMCONDUCTOR MEMORY DEVICE 
INCLUDING A MEMORY CELL REGION OF 

SIXTRANSISTORS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to Semiconductor memory 
devices, and more particularly, to a structure of a Static 
random access memory (referred to as SRAM hereinafter). 

2. Description of the Background Art 
As shown in FIG. 19, a memory cell of a conventional 

SRAM includes a total of six elements i.e. four N type 
transistors (two access transistors Q1 and Q2, and two driver 
transistors Q3 and Q4), and two P type transistors (load 
transistors Q5 and Q6) for a total of six elements. Since the 
Six transistors are formed on the Surface of a Semiconductor 
Substrate, the cell size is disadvantageously increased. 

Conventionally, a TFT (Thin Film Transistor) is used as a 
P type transistor to form four elements on the surface of the 
semiconductor Substrate and two elements of the TFT above 
the Semiconductor Substrate to reduce the cell size. 

It has become difficult to obtain a stable operation at a low 
voltage of not more than 3 V using a TFT load. This is 
because favorable current performance of a TFT cannot be 
obtained at a low voltage. The use of a P type transistor 
formed on the Surface of a Semiconductor Substrate of 
favorable current performance is proposed for the purpose of 
achieving Stable operation at a low Voltage. This is disclosed 
in, for example, IEICE TRANS. ELECTRON, VOL. E77 
C, NO. 8 AUGUST 1994, pp. 1385–1394. 
A layout of a memory cell of a SRAM disclosed in this 

document is shown in FIGS. 20 and 21. Referring to FIG. 
20, a conventional memory cell disclosed in this document 
includes two access transistors Q1 and Q2 of N type MOS 
transistors at a main Surface of a Semiconductor Substrate 
(not shown), two driver transistors Q3 and Q4 of N type 
MOS transistors, and two load transistors Q5 and Q6 of P 
type MOS transistors. An N type MOS active region 1 is 
provided to form the source/drain region of an N type MOS 
transistor. A P type MOS active region 6 is provided to form 
the source/drain region of a P type MOS transistor. 
A trench isolation region 203 is formed in a region other 

than where N type MOS active region 1 and P type MOS 
active region 6 are formed on the Surface of the Semicon 
ductor substrate. A word line 3 is formed of a first polycide 
layer also forming the gate electrodes of access transistors 
Q1 and Q2. Also, a gate electrode 3b of driver transistor Q3 
and load transistor Q5, and a gate electrode 3c of driver 
transistor Q4 and load transistor O6 are both formed of the 
first polycide layer. First polycide layers 3b and 3c are 
connected to active regions 1 and 6 by a first polycontact 7. 
Furthermore, a second polycide layer that will be described 
afterwards is connected to active regions 1 and 6 by a Second 
polycontact 8. 

FIG. 21 is a conceivable diagram not actually disclosed, 
but that can be derived from the aforementioned document. 
A GND wiring 9b formed of a second polycide layer is 
connected to active region 1 (refer to FIG. 20) via a second 
polycontact 8. A Vcc wiring 9c formed of a second polycide 
layer is connected to PMOS active region 6 via second 
polycontact 8. In NMOS active region 1 of access transistors 
Q1 and Q2, a pad layer 9a of the second polycide layer is 
formed via second polycontact 8. Pad layer 9a and a pair of 
bit lines 10 formed of a metal wiring are connected via 
contact 11. 
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2 
FIG. 22 is an equivalent circuit diagram corresponding to 

the layout of FIGS. 20 and 21, and FIG. 23 is a general 
rewritten equivalent circuit Virsion of the equivalent circuit 
of FIG.22. Referring to FIGS. 22 and 23, the node of access 
transistor Q1 and driver transistor Q3 is a Storage node 12. 
The node between access transistor Q2 and driver transistor 
Q4 is a storage node 13. There is no first polycontact 7 in a 
current path I1. In contrast, two first polycontacts 7 are 
present in a current path I2. 

FIG. 24 is a sectional view of the memory cell of FIG. 20 
taken along line 200-200. Referring to FIG. 24, an N well 
202 and a P well 201 are formed adjacent to each other on 
the Surface of a Semiconductor Substrate 201 corresponding 
to a PMOS region and an NMOS region, respectively. A 
trench isolation 203 is formed at the main Surface of 
Semiconductor Substrate 201 except where active regions 1 
and 6 are formed. Furthermore, a p" impurity region 205 
forming the Source/drain region of load transistor Q6 is 
provided at a predetermined region of the main Surface of N 
well 202. An n impurity region 204 forming the source/ 
drain region of driver transistor Q4 is provided at a prede 
termined region of the main surface of P well 201. An oxide 
film 206 is formed on the main Surface of semiconductor 
substrate 201. First polycontact 7 is formed in a region of 
oxide film 206 located above p' and n impurity regions 205 
and 204. 

A third gate electrode 3b of the first polycide layer is 
formed in first polycontact 7 to electrically connect p" 
impurity region 205 and n impurity region 204, and to 
extend along the main surface of oxide film 206. Gate 
electrode 3b includes an in type polysilicon layer 30, a ptype 
polysilicon layer 31 formed integral with n type polysilicon 
layer 30, and a WSilayer 32 formed on the surface of n type 
polysilicon layer 30 and p type polysilicon layer 31. Such a 
structure having a gate electrode of a PMOS transistor 
formed of a P type polysilicon layer 31 and a gate electrode 
of an NMOS transistor formed of an N type polysilicon layer 
30 is called a dual gate transistor. When this dual gate 
transistor employs an N type polysilicon layer as the gate 
electrode of a conventional PMOS transistor, the formation 
of a PN junction at the connection of the N type polysilicon 
layer and p' impurity region 205 of the P type transistor is 
prevented. 
As shown in FIG. 23, the above-described conventional 

SRAM includes no first polycontact 7 in current path I1 and 
two first polycontacts 7 in current path I2. This means that 
current path 12 has a contact resistance greater than that of 
current path I1 by the two first polycontacts 7. Therefore, the 
current flowing acroSS current path I2 is Smaller than that 
flowing acroSS current path I1. As a result, a readout is 
delayed when current flows at the current path I2 side (when 
Storage node 13 has a L data). Disadvantageously, an imbal 
ance occurs in the electric characteristics due to different 
resistances between current path I1 and current path I2 in a 
conventional memory cell. 

Since gate electrode 3a of access transistors Q1 and O2, 
gate electrode 3b of driver transistor Q3 and load transistor 
Q5, and gate electrode 3b of driver transistor Q4 and load 
transistor Q6 are formed of a first polycide layer in the 
memory cell of the conventional SRAM shown in FIGS. 21 
and 22, it is not possible to overlap gate electrodes 3a, 3b 
and 3c. Therefore, it was difficult to reduce the memory size. 

Furthermore, Since the memory cell of a conventional 
SRAM has a dual gate transistor structure of a P type 
polysilicon layer 31 and an N type polysilicon layer 30 as 
shown in FIG. 24, boron from P type polysilicon layer 31 
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disadvantageously penetrated through gate oxide film 206. 
In this case, the threshold voltage of the P type transistor is 
undesirably altered. 

In the dual gate transistor shown in FIG. 24, the P type 
impurities i.e., boron, in P type polysilicon layer 31 are 
easily diffused to the upper WSi layer 32. Disadvanta 
geously boron is introduced into the N type polysilicon layer 
thereby varying the threshold Voltage V and undesirably 
altering the resistance value of the gate electrode. In order to 
Solve this problem, an approach is proposed of Suppressing 
boron diffusion by providing an amorphous Silicon layer 
(not shown) between the lower polysilicon layer 31 and the 
upper WSilayer32. However, this approach induces another 
problem in that additional processing is required to form an 
amorphous Silicon layer. The formation of an amorphous 
Silicon layer results in an increase in the height of gate 
electrode 3b to become a bottleneck in reducing the Step 
portion for a thinner gate electrode. Therefore, offset in 
focus in forming a fine pattern by photolithography becomes 
greater to reduce the focus margin. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a Semi 
conductor memory device with a reduced memory cell size. 

Another object of the present invention is to provide a 
Semiconductor memory device without an electrical imbal 
ance of a memory cell. 

Another object of the present invention is to provide a 
Semiconductor memory device that can Suppress variation in 
threshold Voltage caused by usage of a dual gate. 

Still another object of the present invention is to provide 
a Semiconductor memory device that has a fewer number of 
layerS forming a memory cell region. 
A still further object of the present invention is to provide 

a Semiconductor memory device with a reduced distance 
between adjacent memory cells. 
A Semiconductor device according to an aspect of the 

present invention includes two driver transistors, two acceSS 
transistors, and two load transistors formed on a main 
Surface of a Semiconductor Substrate located at a memory 
region. This Semiconductor memory device includes a first 
conductive layer and a Second conductive layer. The first 
conductive layer forms the gate electrode of the driver 
transistor and the gate electrode of the load transistor, and 
includes at least a first polysilicon layer. The Second con 
ductive layer forms a word line also Serving as the gate 
electrode of the acceSS transistor, a power Supply wiring, and 
a connection wiring for connecting an active region of a first 
conductivity type transistor forming the driver transistor and 
the access transistor with an active region of a Second 
conductivity type transistor forming the load transistor. The 
Second conductive layer includes at least a Second polysili 
con layer. Since the Semiconductor memory device has the 
gate electrodes of the driver transistor and the load transistor 
formed of the first conductive layer, and the word line 
Serving as the gate electrodes of the access transistor formed 
of the Second conductive layer, the first and Second conduc 
tive layers can be overlapped with each other in a planar 
manner. Therefore, the cell size can be reduced in compari 
Son to the conventional case where all the gate electrodes of 
the Six transistors are formed of one conductive layer. 

In a Semiconductor memory device according to another 
aspect of the present invention, a current path of a memory 
cell includes a first contact portion for a bit line and a Second 
contact portion for a ground wiring. The current path 
includes a contact unit of only the first and Second contact 
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4 
portions. Therefore, there is no imbalance in the number of 
contact portions between two current paths. The disadvan 
tage of different resistance values between two current paths 
does not occur. Thus, the problem of electrical imbalance in 
the memory cell is eliminated. 
A Semiconductor memory device according to a further 

aspect of the present invention includes a first Storage node 
and a Second Storage node. The first Storage node is located 
at the node of one driver transistor, one load transistor, and 
one access transistor. The Second storage node is located at 
the connection of the other driver transistor, the other load 
transistor, and the other access transistor. A polysilicon 
contact portion located in a memory cell region of this 
Semiconductor memory device is arranged electrically Sym 
metric on an equivalent circuit with respect to the first and 
Second Storage nodes. As a result, the electrical imbalance of 
the memory cells is eliminated. 
A Semiconductor memory device according to Still 

another aspect of the present invention includes a first 
conductivity type transistor, a Second conductivity type 
transistor, and a polycide layer. The first conductivity type 
transistor includes a driver transistor and an acceSS transis 
tor. The Second conductivity type transistor includes a load 
transistor. The polycide layer is formed of a polysilicon layer 
and a metal Silicide layer. The polycide layer Serves to 
connect a first active region of the first conductivity type 
transistor with a Second active region of the Second conduc 
tivity type transistor. The metal silicide layer of the polycide 
layer is directly connected to the first and Second active 
regions, and the polysilicon layer of the polycide layer is not 
directly connected to the first and Second active regions. 
Therefore, it is not necessary to employ a dual gate for the 
purpose of preventing formation of an PN junction. The 
problem generally due to usage of a dual gate Such as 
variation in the threshold Voltage is eliminated. 
A Semiconductor memory device according to a still 

further aspect of the present invention includes a first 
conductive layer, a Second conductive layer, and a metal 
wiring layer. The first conductive layer is constituted of a 
gate electrode of a driver transistor, a gate electrode of a load 
transistor, a word line also Serving as the gate electrode of 
an access transistor, and a connection wirings for connecting 
a first active region of a first conductivity type transistor 
forming the driver transistor and the access transistor with a 
Second active region of a Second conductivity type forming 
the load transistor. The first conductive layer includes at 
least a first polysilicon layer. The Second conductive layer 
includes at least a Second polysilicon layer, and forms a 
power Supply wiring and a connection wiring within a 
memory cell region. The metal wiring layer forms a bit line 
and a ground wiring. Since the Semiconductor memory 
device has a memory cell formed of the first conductivity 
layer including the first polysilicon layer, the Second con 
ductive layer including the Second polysilicon layer and the 
metal wiring layer, the number of layers forming a memory 
cell can be reduced in comparison with that of a conven 
tional memory cell formed of three conductive layers of 
polysilicon layer and one metal wiring layer. 
A Semiconductor memory device according to yet another 

aspect of the present invention includes a conductive layer, 
a first metal wiring layer, and a Second metal wiring layer. 
The conductive layer includes at least a polysilicon layer, 
and is constituted of a gate electrode of a driver transistor, 
a gate electrode of a load transistor, a word line also Serving 
as a gate electrode of an access transistor, and a connection 
wiring for connecting a first active region of a first conduc 
tivity type transistor forming the driver transistor and the 
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access transistor with a Second active region of a Second 
conductivity type transistor forming the load transistor. The 
first metal wiring layer forms a power Supply wiring and a 
ground wiring. The Second metal wiring layer forms a bit 
line. Since this Semiconductor memory device has a memory 
cell formed of a one layer first conductive layer including a 
polysilicon layer and two layers of metal wiring layers, the 
number of layers forming a memory cell can be reduced in 
comparison with that of a conventional memory cell formed 
of three polysilicon layerS and one metal wiring layer. 
A Semiconductor memory device according to yet a Still 

further aspect of the present invention has a first memory 
cell and a Second memory cell formed adjacent to each other 
on a main Surface of a Semiconductor Substrate. Each of the 
first and Second memory cells includes a load transistor, a 
driver transistor, and an access transistor. The load transistor 
is formed of a first field effect transistor on the main Surface 
of the Semiconductor Substrate, and includes a first gate 
electrode. The driver transistor is formed of a second field 
effect transistor on the main Surface of the Semiconductor 
Substrate, and includes a Second gate electrode. The acceSS 
transistor is formed of a third field effect transistor on the 
main Surface of the Semiconductor Substrate, and includes a 
third gate electrodes. An extending line of the first gate 
electrode of the load transistor in the first memory cell does 
not overlie an extending line of the first gate electrode of the 
load transistor in the Second memory cell. It is therefore 
possible to further reduce the distance between adjacent first 
and Second memory cell. As a result, the integration density 
can be improved. 

The foregoing and other objects, features, aspects and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1, 2 and 3 are plan layouts of a memory cell of an 
SRAM according to a first embodiment of the present 
invention. 

FIG. 4 is a sectional view of the memory cell of FIGS. 1-3 
taken along line 100–100. 

FIG. 5 is an equivalent circuit diagram corresponding to 
the plan layout of the memory cell shown in FIGS. 1-3. 

FIG. 6 is an equivalent circuit diagram of FIG. 5 rewritten 
as a conventional general equivalent circuit diagram. 

FIG. 7 is a sectional view of a comparative memory cell 
for describing a memory cell according to a Second embodi 
ment of the present invention. 

FIG. 8 is a sectional view of the memory cell of the 
Second embodiment. 

FIG. 9 is an equivalent circuit diagram showing a modi 
fication of the memory cell of the first and second embodi 
mentS. 

FIGS. 10 and 11 are plan layout showing a memory cell 
of a SRAM according to a third embodiment of the present 
invention. 

FIG. 12 is a sectional view of the memory cell of the third 
embodiment shown in FIGS. 10 and 11 taken along line 
300 300. 

FIGS. 13 and 14 are plan layouts showing a memory cell 
of a SRAM according to a fourth embodiment of the present 
invention. 

FIG. 15 is a sectional view of the memory cell of the 
fourth embodiment shown in FIGS. 13 and 14 taken along 
lines 400-400. 
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6 
FIG. 16 is a plan view showing two memory cells of the 

third embodiments of FIG. 10 disposed. 
FIGS. 17 and 18 are plan views showing an arrangement 

of a memory cell according to fifth and Sixth embodiments, 
respectively, of the present invention. 

FIG. 19 is an equivalent circuit diagram of a memory cell 
of a conventional general SRAM. 

FIGS. 20 and 21 are plan layouts of a memory cell of a 
conventional SRAM. 

FIG. 22 is an equivalent circuit diagram corresponding to 
the layout of the conventional memory cell shown in FIGS. 
20 and 21. 

FIG. 23 is an equivalent circuit diagram of FIG. 20 
rewritten into a general version as in FIG. 19. 

FIG. 24 is a sectional view of the memory cell of FIG. 20 
taken along line 200-200. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The embodiments of the present invention will be 
described hereinafter with reference to the drawings. 

FIRST EMBODIMENT 

FIG. 1 shows an isolation region, an active region, first 
and Second polysilicon layers, and a first polycontact. FIG. 
2 shows an isolation region, an active region, Second and 
third polysilicon layers, and a Second polycontact. FIG. 3 
shows an isolation region, an active region, a third polysili 
con layer, a contact, and a metal wiring. 

Referring to FIG. 1, a memory cell of an SRAM according 
to a first embodiment of the present invention has an access 
transistor Q1 and a driver transistor Q3 formed in a common 
N type MOS active region 1. Similarly, an access transistor 
O2 and a driver transistor Q4 are formed in a common N 
type MOS active region 1. A gate electrode 3a of a first 
polysilicon layer is formed So as to constitute the gate 
electrodes of driver transistor Q3 and load transistor Q5. A 
gate electrode 3b of a first polysilicon layer is formed So as 
to constitute the gate electrode of driver transistor Q4 and 
load transistor Q6. A word line 9a of a second polysilicon 
layer is formed So as to implement the gate electrode of 
access transistors Q1 and Q2. 
A connection wiring 9b of a Second polysilicon layer is 

formed so as to electrically connect N type MOS active 
region 1 common to acceSS transistor Q1 and driver tran 
sistor Q3 with P type MOS active region 6 of load transistor 
Q5 via first polycontact 7. A connection wiring 9c of the 
Second polysilicon layer is formed So as to electrically 
connect N type MOS active region 1 common to access 
transistor Q2 and driver transistor Q4 with P type MOS 
active region 6 of load transistor Q4 via first polycontact 7. 
A Vcc wiring (power Supply wiring) 9d of the Second 
polysilicon layer is formed So as to be electrically connected 
to P type MOS active region 6 of load transistors Q5 and Q6 
via first polycontact 7. 

According to the first embodiment, gate electrodes 3a and 
3b can be overlapped with word line 9a in a planar manner 
by forming driver transistors Q3, Q4 and load transistors Q5, 
Q6 by gate electrodes 3a and 3b of the first polysilicon layer 
and word line 9a Serving in common as the gate electrode of 
access transistors Q1 and Q2 by a Second polysilicon layer. 
Therefore, the memory cell size can be reduced in compari 
Son with the conventional implement where the gate elec 
trodes of all the transistors are formed of the first polysilicon 
layer. 
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Referring to FIG. 2, a third polysilicon layer 109c is 
formed So as to connect connection wiring 9b of the Second 
polysilicon layer with gate electrode 3b (refer to FIG. 1) of 
the first polysilicon layer via second polycontact 108. 
Similarly, a connection wiring 109d of the third polysilicon 
layer is formed So as to connect connection wiring 9c with 
gate electrode 3a (refer to FIG. 1) via Second polycontact 
108. Pad layers 109a and 109b of the third polysilicon layer 
are formed at the Source/drain regions of access transistors 
Q1 and Q2 via second polycontact 108. Also, pad layers 
109e and 109f of the third polysilicon layer are formed at the 
active regions of driver transistorS Q3 and Q4 via Second 
polycontact 108. 

Referring to FIG. 3, a pair of bit lines (BL, /BL) 10 
extending in a predetermined direction is formed So as to 
provide contact with pad layers 109a and 109b via a contact 
11. GND wirings (ground wirings) 10 extending in respec 
tive predetermined directions are formed on respective pad 
layers 109e and 109f via contact 11. These ground wirings 
10 and the pair of bit lines 10 are formed of metal wirings. 
A Sectional Structure of a memory cell region of the 

SRAM of the first embodiment will be described hereinafter 
with reference to FIG. 4. Field oxide film 106 for element 
isolation is formed in a predetermined region at the main 
Surface of semiconductor Substrate 101. A P well 102 is 
formed in a region where the NMOS transistor is formed at 
the main Surface of semiconductor Substrate 101. A Pt 
isolation region 5 is formed in a buried manner in P well 102 
So as to prevent generation of latch up and to isolate N type 
MOS transistors from each other. Furthermore, a pair of N 
type Source/drain regions 1a having a predetermined dis 
tance therebetween to define a channel region is formed at 
the main Surface of P well 102. Gate electrode 9a of access 
transistorS Q1 and Q2 is formed on the channel region with 
a gate oxide film 110 therebetween. Gate electrode 9a is 
formed of the second polysilicon layer. Pad layer 109a of the 
third polysilicon layer is formed So as to come into contact 
with one N type source/drain region 1a. Bit line 10 is 
electrically connected to that pad layer 109a via contact 11. 
Furthermore, a shallow N well 105 is formed at the Surface 
of semiconductor Substrate 101 with a predetermined dis 
tance from P well 102. A p type source/drain region 6a is 
formed on a surface of N well 105. Connection wiring 9b of 
the Second polysilicon layer is formed So as to electrically 
connect P type Source/drain region 6a with N type Source/ 
drain region 1a. It is to be noted that connection wiring 9b 
is formed on field oxide film 106 with gate oxide film 110 
therebetween. Connection wiring 109c of the third polysili 
con layer is formed at a predetermined region on connection 
wiring 9b. Gate electrode 3a of load transistor Q5 and driver 
transistor Q3 is formed on field oxide film 106 with gate 
oxide film 110 therebetween. 

It is appreciated from FIGS. 5 and 6 that first polycontact 
7 is not present in current paths I1 and I2 in the memory cell 
of the first embodiment. This means that the resistance value 
will not differ between current paths I1 and I2 as in a 
conventional memory cell shown in FIG. 23. Therefore, 
electrical imbalance of the memory cell can be eliminated in 
the first embodiment. Furthermore, since the contacts with 
respect to Storage nodes 12 and 13 are arranged electrically 
Symmetric on an equivalent circuit, balanced electrical char 
acteristics can be obtained. 
By forming bit line 10 and GND wiring 10 only by a metal 

wiring and Vcc wiring 9d by the second polysilicon layer 
according to the layout in the memory cell of the first 
embodiment, the pair of bit lines and the ground wiring can 
be formed on the layout with no difficulty. In the memory 

15 

25 

35 

40 

45 

50 

55 

60 

65 

8 
cell of the first embodiment, the current flow of load 
transistors Q.5 and Q6 through Vcc is set smaller than the cell 
current flowing towards ground via access transistorS Q1 
and O2 and driver transistors Q3 and Q4. Therefore, the 
Voltage drop according to a parasitic resistance is greater at 
the ground Side. Thus, there is no problem in forming Vcc 
wiring 9d by a Second polysilicon layer having a resistance 
higher than that of the metal wiring, and forming ground 
wiring 10 and the bit line pair 10 by a metal wiring having 
low resistance. 

In the above-described first embodiment, the second 
polysilicon layer constituting gate electrode 9a of the acceSS 
transistor, connection wirings 9b and 9c, and Vcc wiring 9d 
may be formed of a polycide Structure including a polysili 
con layer and a metal Silicide layer formed thereon. In this 
case, the above-described first and third polysilicon layers 
are not provided in a polycide Structure, and polysilicon 
layers are used. More Specifically, the Second polysilicon 
layer used for the Vcc power supply must be low in 
resistance in order to prevent reduction in the Vcc potential 
due to parasitic resistance. Therefore, the Second polycide 
layer is used instead of the Second polysilicon layer. 
However, the usage of a polycide layer for all the first to 
third polysilicon layers will result in increase in the thick 
neSS of all the layers to result in a greater Stepped portion. 
For the purpose of reducing the Stepped portion while 
preventing a drop in the Vcc potential, only the Second 
polysilicon layer is changed to the Second polycide layer. 
Since this Second polysilicon layer is also used as the gate 
electrode of a transistor in the peripheral circuit not shown, 
the operating rate of the transistor of the periphery circuit 
can be increased by adapting a polycide Structure having low 
resistance for the second polysilicon layer. Thus, a high 
speed SRAM with a small stepped portion can be realized. 

SECOND EMBODIMENT 

The sectional views of FIGS. 7 and 8 are enlargements of 
connection wiring 90b between P type source/drain region 6 
and N type source/drain region 1a shown in FIG. 4. The 
present Second embodiment has connection wiring 9b imple 
mented by a polycide layer including an N type polysilicon 
layer 90b and an WSilayer 91b formed thereon. In this case, 
N type polysilicon layer 90b forms direct contact with the 
Surface of P type Source/drain region 6a and the Surface of 
N type Source/drain region 1a in first polycontact 7. 
Therefore, there was a problem that a PN junction is formed 
as the contacting portion between N type polysilicon layer 
90b and P type source/drain 6a. A conventional implement 
employs a dual gate Structure as shown in FIG. 24 for this 
purpose. However, the usage of a dual gate Structure pro 
vides various problems as described above Such as reduction 
in the threshold voltage. In the second embodiment of FIG. 
8, only WSilayer 91b forming the polycide structure is 
brought into direct contact with the surface of P type 
Source/drain region 6a and N type Source/drain region 1a, 
and N type polysilicon layer 90b is not brought into direct 
contact with P type Source/drain region 6a and N type 
Source/drain region 1a. It is therefore not necessary to adapt 
a dual gate Structure. Thus, the various problems related in 
the usage of a dual gate Structure are not encountered. 
When N well 105 is formed more shallow than field oxide 

film 106 as shown in FIGS. 4 and 8 and when each N well 
105 is independent, Vcc wiring 9d of FIG.1 may be used as 
the fixed potential of N well 105. In this case, an N well 
contact should be established at A and B indicated in FIG. 
1. As a result, the N well potential is stabilized, so that the 
latch up resistance can be improved. 



5,818,080 
9 

The present invention is not limited to the above first and 
Second embodiments in which acceSS transistorS Q1 and Q2 
are formed of N type transistors. Access transistors Q1 and 
Q2 may be formed of P type transistors as shown in FIG. 9. 

THIRD EMBODIMENT 

The structure of the third embodiment differs from the 
structure of the first embodiment in which a memory cell is 
formed of three polysilicon layerS and one metal wiring 
layer in that a memory cell is formed of two polysilicon 
layerS and one metal wiring layer. The third embodiment is 
advantageous over the first embodiment in that the number 
of layerS forming the memory cell is reduced. The feature 
that there is no polycontact in the path of the cell current is 
identical to that of the first embodiment. In the third 
embodiment, gate electrode 3a of driver transistor Q3 and 
load transistor Q5, gate electrode 3b of driver transistor Q4 
and load transistor Q6, word line 3c Serving also as the gate 
electrode of acceSS transistors Q1 and Q2, and connection 
wiringS 3d and 3e connecting active regions 1 and 6 are 
formed of a first polycide layer corresponding to the first 
polysilicon layer of the first embodiment. Vcc wiring 9c, 
connection wiring 9a connecting connection wiring 3d with 
gate electrode 3b, and connection wiring 9b connecting 
connection wiring 3e with gate electrode 3a are formed of a 
second polycide layer. Furthermore, bit line pair 10 and 
ground wiring 10 are formed of a metal wiring as shown in 
FIG. 11. According to the third embodiment of the present 
invention, a memory cell is constituted of two polycide 
layerS and one metal wiring layer. 

The sectional structure of the memory cell of the third 
embodiment shown in FIG. 12 is basically similar to that of 
the first embodiment shown in FIG. 4 except for the fol 
lowing points. Word line 3c forming the gate electrode of an 
access transistor and connection wiring 3d connecting N 
type Source/drain region 1a and P type Source/drain region 
6a are formed of a first polycide layer. Connection wiring 9a 
of the Second polycide layer is formed at a predetermined 
region on connection wiring 3d via first polycontact 8. 
Connection wiring 9b of a second polycide layer is formed 
with a predetermined distance from connection wiring 9a. 
Vcc wiring 9c of the second polysilicon layer is formed 
above field oxide film 106. 

FOURTHEMBODIMENT 

Referring to FIG. 13, a memory cell according to a fourth 
embodiment of the present invention is constituted of one 
polysilicon layer and two metal wiring layers. Therefore, the 
number of layers forming a memory cell is reduced in 
comparison to that of the memory cell of the first embodi 
ment formed of three polysilicon layers and one metal 
wiring layer. 
More specifically, as shown in FIG. 13, word line 3c 

Serving also as the gate electrodes of access transistorS Q1 
and Q2, wiring layer 3a constituting the gate electrode of 
driver transistor Q3 and load transistor Q5 and the connec 
tion wiring of driver transistor Q4 and load transistor Q6, 
and wiring layers 3b constituting the gate electrode of driver 
transistor Q4 and load transistor Q6 and the connection 
wiring of driver transistor Q3 and load transistor Q5 are 
formed from the first polysilicon layer. Furthermore, pad 
layer 10e for a bit line, GND wiring 10c, and Vcc wiring 10d 
are formed from a first metal wiring layer, and a pair of bit 
lines 132 are formed from a Second metal wiring layer. 
Wiring layers 3a and 3b are connected with active regions 1 
and 6 via first polycontact 7. Pad layer 10e, GND wiring 10c 
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10 
and Vcc wiring 10d are connected with active regions 1 and 
6 via contact 11. Bit line pair 132 and pad layer 15e are 
connected via a through hole 131. 

According to the fourth embodiment of the present 
invention, a region 250 of wiring layer 3a does not function 
as a gate electrode of a transistor. Therefore, an N type 
impurity region for forming a Source/drain region must be 
provided in advance prior to formation of wiring layer 3a in 
the region of active region 1 located beneath region 250. 
Electrical imbalance of a memory cell can be eliminated also 
in the fourth embodiment Since a contact portion other than 
a bit line contact and a GND contact in the cell current path 
is not present, similar to the above-described first to third 
embodiments. 

Referring to FIG. 15 showing a sectional view of the 
fourth embodiment, word line 3c functioning as a gate 
electrode and wiring layers 3a and 3b are formed of first 
polycide layerS having a polycide Structure. Furthermore, 
pad layer 10e of a first metal wiring layer is connected to 
Source/drain region 1a of access transistor Q1 via contact 11. 

FIFTHEMBODIMENT 

Referring to FIG. 16 showing a plan View of an arrange 
ment of memory cells of the previous third embodiment, the 
distance (X) between respective active regions 6 of two 
memory cells 150 and 151 is represented by the sum of two 
times the overlapping margin (a) with respect to active 
region 6 of gate electrode b and the distance (b) between 
respective gate electrodes 3b. In contrast the extension of 
gate electrode 3b of memory cell 150 will not overlie the 
extension of gate electrode 3b of memory cell 151 by 
shifting the arrangement of memory cells 150 and 151 as 
shown in FIG. 17 of the present fifth embodiment. This 
means that the distance (X) between active region 6 of 
memory cell 150 and active region 6 of memory cell 151 can 
be made equal to (a). Thus, the integration density can be 
improved. 

SIXTHEMBODIMENT 

In the sixth embodiment of the present invention as shown 
in FIG. 18, gate electrode 3b of memory cell 150 and gate 
electrode 30b of memory cell 151 are arranged so that 
respective extensions do not overlap with each other without 
shifting the entire arrangement of memory cells 150 and 
151. Therefore, the distance (x) between adjacent active 
regions 6 can be made equal to the overlapping margin (a) 
with respect to active region 6 of gate electrode 3b. Thus, the 
integration density can be improved. 

Although the present invention has been described and 
illustrated in detail, it is clearly understood that the same is 
by way of illustration and example only and is not to be 
taken by way of limitation, the Spirit and Scope of the present 
invention being limited only by the terms of the appended 
claims. 
What is claimed is: 
1. A Semiconductor memory device having two driver 

transistors, two access transistors and two load transistors 
formed on a main Surface of a Semiconductor Substrate 
corresponding to a memory cell region, Said Semiconductor 
memory device comprising: 

a first conductive layer constituting a gate electrode of 
Said driver transistor and a gate electrode of Said load 
transistor, and including at least a first polysilicon layer, 
and 

a Second conductive layer constituting a word line Serving 
also as a gate electrode of Said access transistor, a 
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power Supply wiring, and a connection wiring for 
connecting an active region of a first conductivity type 
transistor forming Said driver transistor and Said acceSS 
transistor and an active region of a Second conductivity 
type transistor forming Said load transistor, and includ 
ing at least a Second polysilicon layer. 

2. A Semiconductor memory device having two driver 
transistors, two access transistors and two load transistors 
formed on a main Surface of a Semiconductor Substrate 
corresponding to a memory cell region, Said Semiconductor 
memory device comprising: 

a first conductive layer constituting a gate electrode of 
Said driver transistor and a gate electrode of Said load 
transistor, and including at least a first polysilicon layer, 
and 

a Second conductive layer constituting a word line Serving 
also as a gate electrode of Said access transistor, a 
power Supply wiring, and a connection wiring for 
connecting an active region of a first conductivity type 
transistor forming Said driver transistor and Said acceSS 
transistor and an active region of a Second conductivity 
type transistor forming Said load transistor, and includ 
ing at least a Second polysilicon layer, 

wherein only a contact portion for a bit line and a contact 
portion for a ground wiring are present in a current path 
of Said memory cell, and no other contact portion is 
present in Said current path. 

3. The Semiconductor memory device according to claim 
1, further comprising a third conductive layer constituting a 
pad layer for an upper metal wiring and a connection wiring 
in Said memory cell, and including at least a third polysilicon 
layer. 

4. The Semiconductor memory device according to claim 
1, further comprising a metal wiring layer constituting a bit 
line and a ground wiring. 

5. The Semiconductor memory device according to claim 
1, wherein 

said first conductive layer is formed only of the first 
polysilicon layer, and 

wherein Said Second conductive layer comprises a poly 
cide layer including Said Second polysilicon layer and 
a metal Silicide layer formed in contact on Said Second 
polysilicon layer. 
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6. A Semiconductor memory device having two driver 

transistors, two access transistors and two load transistors 
formed on a main Surface of a Semiconductor Substrate 
corresponding to a memory cell region, Said Semiconductor 
memory device comprising: 

a first conductive layer constituting a gate electrode of 
Said driver transistor and a gate electrode of Said load 
transistor, and including at least a first polysilicon layer, 
and 

a Second conductive layer constituting a word line Serving 
also as a gate electrode of Said access transistor, a 
power Supply wiring, and a connection wiring for 
connecting an active region of a first conductivity type 
transistor forming Said driver transistor and Said access 
transistor and an active region of a Second conductivity 
type transistor forming Said load transistor, and includ 
ing at least a Second polysilicon layer, wherein 

said first conductive layer is formed only of the first 
polysilicon layer, 

wherein Said Second conductive layer comprises a poly 
cide layer including Said Second polysilicon layer and 
a metal Silicide layer formed in contact on Said Second 
polysilicon layer, and 

Said metal Silicide layer in Said Second conductive layer is 
brought in direct contact with a first active region of 
Said first conductivity type transistor and a Second 
active region of Said Second conductivity type 
transistor, and Said Second polysilicon layer in Said 
Second conductive layer does not directly contact Said 
first and Second active regions. 

7. The Semiconductor memory device according to claim 
5, wherein Said power Supply wiring formed of Said Second 
conductive layer is electrically connected to an N type well 
region having a Source/drain region of Said load transistor 
formed therein. 

8. The Semiconductor memory device according to claim 
1, wherein contact portions of Said first and Second conduc 
tive layers are arranged electrically Symmetrical on an 
equivalent circuit with respect to two storage nodes of Said 
memory cell. 


